The irreversible inactivation of ribonucleotide reductase from Escherichia coli by superoxide radicals.
The expression of superoxide dismutase in all aerobic living organisms supports the concept that superoxide radicals are toxic species. However, because of the limited chemical reactivity of superoxide, the mechanisms of this toxicity are still uncertain. Protein R2, the small component of ribonucleotide reductase, a key enzyme for DNA synthesis, is shown here to be irreversibly inactivated during incubation with an enzymatic generator of superoxide radicals, at neutral pH. During inactivation the essential tyrosyl radical of protein R2 is irreversibly destroyed. Full protection is afforded by superoxide dismutase. It is proposed that coupling between superoxide radicals and the radical protein R2 generates oxidized forms of tyrosine, tyrosine peroxide and 3,4-dihydroxyphenylalanine.